We study 8 Be using the quadrupole quadrupole interaction in a shell model space consisting of the valence space and 2hω excitations. Whereas the largest angular momentum in the 0p shell is J = 4, we can get up to J = 8 in the larger space. The energy of the J = 6
is very close to that of the rotational model.
1) THE INTERACTION
We use the quadrupole-quadrupole (-χQ · Q) interaction to study the low lying states of 8 Be. The strength χ depends on the model space following the 'convergence prescription' of Fayache et al [1] . There the authors choose the value of χ so that the energy of the 2 and then compare to the (0 + 2)hω results. We will be studying only the T = 0 levels in this paper.
2) THE ROTATIONAL MODEL
The energy of a rotational band (with K = 0) is given by
where A =h 2
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and I is the moment of inertia.
A simple formula for the B(E2) values within a band can be found in Bohr and Mottleson [3] .
B(E2, KI
Hence we have
so that the ratio of B(E2)'s can be given by a simple Clebsch Gordon coefficient.
3) THE 0hω RESULTS
With Q · Q as with any Wigner + Majoranna interaction in the 0p shell, one gets an 
4) DO ROTATIONAL BANDS EXTEND BEYOND THE SHELL MODEL LIMIT?
In the shell model in general, and in the Elliott SU(3) model in particular, the rotational bands terminate when we reach the highest possible angular momentum in a major shell.
In
8 Be this corresponds to J = 4. When we consider all 2hω excitations (e.g. exciting two particles one major shell each or one particle two major shells) we can generate states of angular momentum as high as J = 8. The question then arises -can the rotational band also be extended to the J = 6 + 1 and 8
To be considered a part of the rotational band, there are two criteria to be satisfied. First the energy should fit the formula E J = AJ(J + 1) + C to a reasonable extent. Secondly, the Table IV .) The rotational model gives the ratio B(E2,6
= 1.1013 while for the Q · Q interaction we get 1.130. This is very close. We note also (see Table III ) that the calculated magnetic g factor of the J = 2 Table III ) Thus it would appear that the intrinsic state for J = 6 + 1 is quite different than that for the lower J states. In summary of this point, the 6 + 1 does not lie at an energy consistent with being a member in the ground state rotational band, and its occupation numbers confirms the suspicions that it is not. However, the electromagnetic properties stand in stark contrast to this. The magnetic moment, static quadrupole moment, and most importantly, the calculated B(E2) to the 4 + 1 state are precisely the properties one would expect for the 6 + 1 state to be a member of the ground state band.
We next consider the 8 + 1 state whose calculated excitation energy is 47.598 MeV. This is somewhat higher than the rotational model estimate for a ground state band. The B(E2) to the 6 + 1 discussed above is zero with the Q · Q interaction, so that it cannot possibly be a part of the ground state band. In the (0 + 2)hω model space this is a pure 2p-2h state with 2 particles being excited from the 0p to the 0d-1s shell. A parity argument has previously been given as to why such 2p-2h states are not coupled to the valence states (0p)
n [4] . In the (0 + 2)hω space there is only one 8 + state and it corresponds to a maximum stretch L = 6 S = 2. The orbital part consists of 2 particles in the p shell coupling to L 0p = 2 and 2 particles in the 0d shell coupling to L 0d = 4 and the total coupling being L = 6. The magnetic moment of this stretched state is easy to work out 
6) CONCLUSIONS
We find that as we go to (0 + 2)hω that while the ground state band would have seemed to end at J = 4 that the lowest 6 + connects to it very strongly even though the configuration is very different. Furthermore, we find hints of band-like structure populating our data in the larger space. Understanding these results would be of considerable interest. 47.598 4.000 2.000 0.000 2.000 0.000 0.000 0.000 0.000 0.000 0.000 4.760 -7.655 
